Background and aim: Measles, mumps, and rubella vaccine (MMR) coverage is low in an area in the Northern part of Stockholm, Sweden. The overall aim of this study was to explore the perceptions, views, and experiences of child health clinic nurses related to vaccine hesitancy in Rinkeby and Tensta. Methods: The study focused specifically on hesitancy towards measles-mumps-rubella (MMR) vaccination. Eleven in-depth interviews were conducted in Swedish with female nurses who were directly responsible for vaccination programmes. Their thoughts and experiences were sought using probing and question rephrasing techniques. Transcripts of the data were analysed using content analysis. Results: Four themes emerged, namely hesitancy among Somali parents, lack of confidence in the MMR vaccine, loss of confidence in other vaccines due to mistrust of the MMR vaccine, and complacency regarding vaccination in general. Conclusion: There is a strong influence of fear of vaccine-induced autism among parents in the Somali community in areas of Stockholm, that requires continued attention by the health care providers.
Background
Research has demonstrated that vaccination is an effective way to combat infectious diseases and the most cost-effective health intervention available, 1 however cases of such conditions continue to exist among the under-vaccinated communities. 2 Vaccine hesitancy has been a contributing factor for under-vaccination in some communities [3] [4] [5] and reasons behind this hesitancy are difficult to ascertain. 6, 7 Sweden's measles-mumps-rubella (MMR) vaccination coverage has been consistently high (around 97%) over the past two decades. However, this national average masks pockets of low coverage, such as in the Rinkeby and Tensta districts of Stockholm. Child Health Clinics (CHCs) in Rinkeby and Tensta reported MMR coverage of 71.5 % and 69.7% respectively, and have remained low since the late 1990s when Andrew Wakefield published an article in the Lancet on a presumptuous link between autism and the MMR vaccine. The article was later refuted.
Reasons for vaccine hesitancy include information gaps, vaccine safety, parental mistrust of the healthcare system and influence from social networks. [8] [9] [10] [11] [12] [13] Addressing these challenges requires an understanding of the context and opinions of both healthcare consumers (parents) and providers (nurses) in the under-immunized communities. [14] [15] [16] Health care providers (HCP) have been shown to influence decisions to vaccinate. 17, 18 A large review of parents' views and experiences on communication about childhood vaccinations demonstrated that parents use health care providers as an important source of information about vaccines. Not only are HCP an important source for vaccine information but they can impact parental decision-making. The qualitative studies showed that if parents perceived a bad relationship or communication with the HCP it could have a negative impact on their vaccine decision. 19 Other studies have shown the challenges experienced by providers in dealing with hesitant parents 20 and these challenges could provide insights for other health workers who are dealing with vaccine hesitancy in their communities. 21 CHC nurses play a critical role in vaccination delivery, which takes place at CHCs at the local level, however, there is limited knowledge about their views of hesitant parents. 22 The nurses are the driving force of the entire programme and they interact directly with parents, who have varying opinions about MMR vaccines. The overall aim of this project was to explore the perceptions, views, and experiences of CHC nurses related to vaccine hesitancy among parents in an area with low vaccination coverage.
Methods

Research Design And Setting
The study design is explorative with inductive qualitative approach. The study was conducted in Rinkeby and Tensta, which are districts located in the northwest part of Stockholm that have a high percentage of residents with foreign backgrounds. The population of Rinkeby was 16,047 in 2013, including 1638 children under five years of age. The population of Tensta was 18,866, including 1673 children under five years of age. An estimated 30% of the population of both Rinkeby and Tensta is of Somali origin. 22 The study was conducted at the CHCs in the two districts. This study followed the principles of the World Medical Association and the Declaration of Helsinki 23 and was approved by the Regional Ethics Committee (Dnr 2013/678-31/3) in Stockholm Sweden.
Participants
All nurses at the CHCs were invited to participate in the interviews, none have declined. Written and verbal information was provided to confirm their voluntary participation and guarantee participants' confidentiality and the option to discontinue participation at any time during the study. The researchers' contact information was also provided. All eleven (11) invited nurses consented to participate and gave informed consent in writing.
Data Collection
Interviews were conducted by Asha Jama (A.J) and Mona Ali (M.A) at the CHCs and venue according. The interviews were conducted in Swedish and on average lasted for 30 to 60 minutes. Qualitative in-depth interviews (IDI) were an appropriate method of collecting information because they enabled the researchers to obtain detailed information about the participants' thoughts and their description of phenomena under study. 24 Interviews were guided by a few open-ended questions that prompted the nurses to give uninterrupted answers about the beliefs and attitudes of hesitant parents. The questions included: Can you tell me your experience related to hesitant parents at the child health clinics? Supportive questions were posed to obtain more detailed answers from the nurses. The interviewers used probing and question rephrasing techniques to clarify answers and obtain further details from the participants. All collected data was not identity linked to ensure anonymity and to keep the research group within locked facilities.
Data Analysis
Content analysis was used to analyse data from this study was considered to be suitable method of analysis in order to reveal variation in the content as narrated by the interviewees. All interviews were audio-recorded and transcribed verbatim in Swedish. 25 Data analysis was performed by the research team immediately after the data collection. Final analysis was conducted by the researchers to make use of their multidisciplinary views (public health staff, medical doctors, social scientist) read the transcripts of the data and all the transcribed interviews were analysed. 25 Meaning units and later the condensed meaning units were used to generate codes. The categories of coded information were analysed and four themes emerged as illustrated in the below results section. To ensure accuracy and validity, all of the authors were involved in the data analysis. Relevant quotes were selected to support findings and to demonstrate the experiences of the participants and their perceptions.
Results
Participants' Characteristics
The study consisted of 11 female nurses with a range of work experience from 2.5 to 45 years. They were all aged between 35 and 67 years and were directly responsible for the vaccination programmes. Most were paediatric nurses, however, district nurses were also interviewed. The major themes that emerged were: vaccine hesitancy among Somali parents, lack of confidence in MMR vaccine, loss of confidence in other vaccines due to mistrust of MMR and complacency regarding vaccination in general.
Vaccine Hesitancy Among Somali Parents
The nurses reported that in their experience most parents who declined to have their children vaccinated with the MMR vaccine were of Somali origin. The parents would normally have decided not to vaccinate before coming to the CHC, and in most cases were not willing to listen to any advice that could persuade them to vaccinate, regardless of who provided the information: […] . Yes, it is the Somali group that is the commonest. It happens that few other people don't want to come for vaccination but yes, the largest group is the Somali.
[CHC nurse 1] Although the nurses identified the hesitant group to be mainly parents with Somali origin in Rinkeby and Tensta, the parents did not share other social-demographic characteristics. The hesitant group included new mothers who had just moved to the area, as well as mothers with many children who had resided in the area for a long time. All of the nurses believed that the women in the community were telling each other to avoid vaccines. The nurses were surprised to note that even mothers with high education were hesitant:
No, I don't know but most people, even those who are highly educated. There is a family with a father who is a doctor and he knows very well that this vaccine is very important, but decided otherwise. He left the responsibility to the mother and she decided that the children should not be vaccinated. [CHC nurse 9] The nurses stressed that this was a localized problem in only Rinkeby and Tensta and that other districts in Stockholm did not have such resistance to vaccines.
The nurses reported that the Somali community has a large social circle, and religion did not appear to be a driver of vaccine hesitancy.
[…] Then the family is very large. It's not just what you know; it is the mother-in-law, grandmother, cousins, aunties, uncles […], all sorts of people who are part of the family. Then religion and the Imam, yes, they certainly have a role too, but I don't believe that religion is against vaccines in any way. I do not think they have a negative attitude in any way, I don't think so. [CHC nurse 3]
Lack Of Confidence In MMR
The nurses reported that this group is specifically hesitant towards the MMR vaccine, which they believe is closely linked to autism. This fear that their children would become autistic after getting vaccinated was reported to be the center of their concern and deeply rooted in the community, as explained below;
[…] hhmm some respond to me that they absolutely believe that they would like to vaccinate but are afraid that their children will become autistic and won't start to talk. And they say that they would never in their wildest imagination give such a vaccine with side effects. They say, "It is not possible you think I could do that!" I try to influence them to think otherwise but they have a very strong idea. So it has to come from within them, I think […]. [CHC nurse 5] The nurses reported that they had heard most of the stories related to autism being spread by the women in the community. Peer pressure thus appeared to be a strong deterrent factor for the mothers to accept the MMR vaccination.
[…] Yes, it is autism. That the children cannot speak, yes. I have never got any other explanation […]. Yes, and it certainly plays a role that many friends and acquaintances have children with autism and they have seen them. Autism is very widespread as you know and it can be that children cannot do anything on their own and they are therefore afraid. [CHC 5 nurse] The nurses reported both mothers and fathers would politely decline the vaccine saying they would seek consultation from their families; however in some situations, the grandmothers accompanied them during the vaccine visits. These grandmothers actively stopped mothers from accepting the vaccine. The nurses reported that the situation was even more difficult for mothers from families with autistic children. These further spread the myth to the other parents, advising them not to vaccinate their children.
[…] no, but the children do not start talking and we have heard that one can get autism. Families that have autistic children that were vaccinated definitely did not vaccinate their second child. [CHC nurse 4]
Loss Of Confidence In Other Vaccines Due To MMR
The CHC nurses said that they recognized a new trend among Somali parents. Some of the parents had started refusing the third dose of diphtheria, tetanus, pertussis, polio, and Hib (Haemophilus influenzae bacteria type b) vaccine, which is administered when the child reached one year. The parents confused the vaccination provided at the age of one year with MMR, which is scheduled at 18 months of age. This factor led to some parents declining to vaccinate their children for both vaccines. Some nurses reported that some parents were afraid the nurses would proceed with administering the vaccination without telling the parents and give the MMR instead of the vaccination for one-year-old children.
[…] some confuse MMR and the vaccination dose three as we call it for, the one-year-old vaccine and they don't take it either. [CHC nurse 6]
[…] they often confuse it with the third vaccine […] with MMR so they don't attend when the child is one year old and should have his third vaccine because they think it is MMR. I have had many of those cases and I have tried and sate with them and (explain) this is this and that is that and this is MMR […] bla bla I tried different possible ways so they understand. [CHC nurse 7] Sometimes they are afraid that one will trick them and give the MRR vaccine at one year, so sometimes they don't even come at one year. In fear of it being measles, mumps, and rubella. We are not going to vaccinate more because we don't what it is. But it is the same as the three months, are you sure. If you get hold of them, then they may take it. But if they are late with the one-year-old vaccine and they become fifteen months it's better not to come so they don't get the eighteen months vaccine wrongly. [CHC nurse 11] I have a mother with an autistic child and she believes that I will inject it like trick her; she believes it every time we are going to vaccinate. She vaccinates for the other vaccines but she believes and is very worried over that I may give the vaccine against her will, so there is a suspicion that we forcefully vaccinate people. [CHC nurse 4] The nurses explained that parents even missed the whole visit in order to avoid the third dose of diphtheria, tetanus, pertussis, polio, and Hib (Haemophilus influenzae type b) vaccine. A couple of the nurses expressed their worries that a new rumor, about this vaccine at one year of age, would be received similar to the one about the MMR vaccine among the Somali parents. The nurses said that parents confused MMR with the other vaccines within the vaccination programme and that it is difficult to explain to the parents that it is not the same vaccine they are afraid of. A nurse said that she met a father who refused to vaccinate his son at five-years of age-, with the fourth dose of diphtheria, tetanus, pertussis, polio and Hib vaccine because he believed it could cause autism. Previously parents delayed or refused the MMR at 18 months, however, nurses could see a spill-over of fear to other vaccines within the vaccination programme.
I had a father here today and his boy is five years old and should get the five year old vaccine … The mother had booked the visit and then the father came and wondered why we had booked this visit, so I told him that the mother wanted to vaccinate … No, I don't want the vaccine […] because he had heard from his friends that the five year old vaccine one stops talking. It became very strange to explain that this vaccine is not the one you get autism of, you don't get autism from any vaccine. But I said like I know many Somalis believe that a vaccine cause (autism) but it is not that one. But it didn't matter he didn't want the vaccine because he heard the rumour even about the five year old vaccine. [CHC nurse 4] 
Complacency Towards All Vaccines
During the course of the interviews, it emerged that some of the parents do not accept any vaccines. Although they were reported to be few, these parents believed that the diseases are not so dangerous. The majority of these parents were actually well informed about how vaccines work, but still not willing to vaccinate.
[…] Yes, it does, but I have a feeling that they are really well studied and very knowledgeable about why they do not want to vaccinate. So I just have some families that do not vaccinate at all. [CHC nurse 11]
Discussion
Fear of MMR vaccine side effects has been observed in the Somali community residing in Rinkeby and Tensta. This fear is essentially driven by a perceived risk that a child may not learn to speak or may develop autism after vaccination, as suggested in earlier studies. 12, 26 The fear is evident among those who are new in the area and those who have resided in this area for a long period. Peer pressure contributes to spreading the perceived myth about MMR vaccine and this spills over to affect trust in other vaccines.
Downs et al. have illustrated the vulnerability of these parents to negative anti-vaccination information, and this vulnerability poses a challenge for healthcare providers, 27 as it may block children's opportunity to get vaccinated. 15, 28 The current study shows the importance of the family and peer group in spreading the autism myth and how grandmothers, in particular, can impact parents' confidence in the vaccine.
The role of healthcare providers in maintaining open communication with the parents and winning their trust has been cited as a very important step in increasing vaccine acceptance. 28 Our results indicate that hesitant parents in this community tend to mistrust the nurses providing the vaccines, judging by the expressed fear that the nurses would trick them into accepting a vaccine that might harm their children.
The Somali community residing in Rinkeby and Tensta is well established, with strong social ties within and among families.
Providing proper information and tailoring programmes to the local context would be essential to enable a conducive environment for the respective vaccination programmes, while tailoring programs to the local context of those communities. 29, 30 Interventions that have been evaluated in other studies indicate that communication strategies can only be successful if they address the target group's key concerns. 31 Interventions to combat vaccine hesitancy can therefore only be effective if issues of trust and open communication are addressed. 32 
Methodological Considerations
To ensure trustworthiness several steps were undertaken. Interviews were conducted in Swedish and recorded to authenticate the quotes. Individual interviews were conducted to permit open discussion and room for more probing for deeper understanding. Triangulation was done by researchers in analysing data and preliminary findings were shared with child health experts to increase the credibility of the data. A member check with the health care providers was also conducted. They re-emphasized that some parents postpone appointments as a polite way of turning down the offer to immunize. Qualitative research studies focus to address specific problems in subgroups within a population or community therefore generalizability is not an expected attribute to show that findings are applicable to other situations or populations.
Conclusion
This study identifies that there is a strong influence of fear of vaccine-induced autism among parents in the Somali community in areas of Stockholm, Sweden, that requires continued attention by the health care providers. It is important to build trust in the healthcare system by fostering knowledge and improving communication between the parents and the vaccine providers.
